Endonuclease-mediated mRNA decay involves the selective targeting of PMR1 to polyribosome-bound substrate mRNA.
PMR1 is a polysome-associated mRNA endonuclease that initiates the destabilization of albumin mRNA. The current study examined whether endonuclease-mediated mRNA decay involved the selective binding of PMR1 to substrate mRNA on polysomes. PMR1 is uniformly distributed throughout the cytoplasm on polysomes and in lighter complexes and does not colocalize in cytoplasmic foci with Dcp1. Deletion mutagenesis identified polysome-targeting domains in the N and C termini of PMR1, either of which could target GFP to polysomes. Selectivity in targeting to polysome-bound substrate mRNP was determined by testing the ability of full-length PMR1 or protein lacking targeting domains to recover albumin and luciferase mRNA from dissociated polysomes. Only PMR1 bearing intact polysome-targeting domains selectively recovered albumin mRNA, and polysome targeting of both protein and substrate was required for the efficient degradation of albumin mRNA. Thus, endonuclease-mediated mRNA decay occurs on a polysome-bound complex containing PMR1 and its substrate mRNA.